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(54) IMAGE PROCESSING UNIT AND METHOD 



(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an image 
processing unit that can output a black character part in 
a color image as a monochromatic color image. 
SOLUTION: The image processing unit that reads an 
original image as a digital color image signal, detects an 
image signal denoting characters from the digital color 
image signal and generates an output color image of the 
original image, discriminates whether or not the 
characters represented by the image signal detected as 
a signal denoting the characters are black characters, 
distinguishes the image signal representing the 
characters discriminated to be the black characters from 
other image signals, assigns a prescribed signal to them, 
generates a black character discrimination signal, 
converts the digital color image signal denoting the black 
characters into monochromatic signals based on this 
discriminating signal of the black character and 
generates the output color image on the basis of the 
color image signal after the conversion. 
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&t h wmm8kmz&\ ^x . 

^zm o %x % mx^imz^-twmm^izm 2 com^ 
* 7 -mmm* ^y? nfi-t^gi-t & ^gs#& t , 

mil E«f£^# 7 -Witfl^g-^ . MieJil^^ 5 - 

■t&it z ^ y 9 n fi^z^-r 1, i t z t -r h 
m 1 %m<7)wm>&mmm. 

i§-r&tEii3M£££4>(3WU 

m f a*g^&-c mB 1 ^^^M^cfflS'jfi^ii . ffieisii 

^mztmzti. 

mm^m^mi. mimmtitzmx^m^m^x^ 
mzn o -r t wmt-tzmizm 1 afcta 2tm<nm& 

t 4 ] m izwi&ammmz . m^r- ? £ ie 
u Huie^#S(±. mfBfeii$ii^ii^:«s«jfi-f-S: 

U 

fj f E^$¥f£<i , HylBIBIi? titzMkX&V * ffl ^ 
TiiufB^y?oft-^<7)^£^\ 

huib^ y o w^^gai«<oigfli^(c^s , huIe 
tin 2 MmcDwmwmgiW. 



m-hmmnsm^m^a^x. 

mmtn $ titzmmm^x^ ztiz tttfimx&&8fr 

zmw-?h^>v7'k, 

(iiyi^iiiSftM^iisti^ i oft 
j] 7 -mmm^^ j ? nm^z^m-t^m^ v r 

k. 

mEgmtn* 7-mmm^zm^ . mutix* 5- 
-liflftEMJltliffiii^f -y rs- $ h iz 

BUlB^Xx«yr«, HulEH^:^fi-§-HSo'# s 

it *js 5 lem^M^s^. 

[ff^JH7] MiBam«yS^£ii. BufBH^^W'Jfi 

T^Srtfac:fc5:#gljffSi»^S5^^(i6lB^<7) 

^lAf -y r £ $ & U 

tiff B¥«JS>J^ f >y hu IEj»«3W5rS<^HI fc^Lv 

laiit. 

l5IE3SSi A -r -y rii . mmm $ ix^H^t^^'Jfi^ £ 
sulB«S'Jx^.yr-e. MIBM^^^ojiJ; 0 ^iSv^ 

Acomx^mm^z^m t ; 

buIBIB^xv rii. BylB^Hf^^H^^f JS'lfi-^SrlB. 

lit. 

IuIE^^t- «y rti. HufEIB1i$ iifeHX^WJ^S: 
lulE^E y y om-f-^S!BS^)Sfil(i#K:S-^ # . ItrlE 

tziz 6 Emwm&xmxm. 
[ it ^ii 9 3 mmw& )vtt v -mmm t l 
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zmm-t&x'rvrzmft-f&tzib^-Yb. 
m^tttmrnztitt^z^mmm^zm 1 com 
mm o %x . mx^m[-^-tmmm^zm2<7)m^ 

i-&tz*bcr>n-Yk, 

mizmx^mm^zm^x . it^^-rr 
# 5-bm^-£ * y ^ ofi#«^-r ^.^x-f -x r 

mmcMk<?>* => -®m-§- izm-3 ^ . mfaai^j^^— 
[ffOTioj mi^y^-^m^t uii. luia 

f - r £H4rt &?ztsbco~3— Y f 2 ; HulSM^C^ft-^ K£ 

k -f& If 9 tsacT) n y b° a. - ? urSE-X * >J . 
[000 1] 

hi>cvx'foh. 

[0002] 

# < & & izo^T . * 7t (2 . %m%.tm < & & 
[00 0 33 -f ^^.ta^a^x-^SriROSia 

*§-&J2 . B«t- * ^Mt^Mt -r - * ffiHiatBa 1 
JPEGCi^JIWIti, RGBfl^Mi&pg 
[0004} ft*t2. l@PMft<7>*-Cti$r< . 
[0 0 0 53 



£\ Hv^TORGB^fi-^coWr^THItfflO^ 
b'lzX. 0 RGB coffi^-Tii^ t . ^^^e > ^ nfl-^ 

G B <7)%.mmzGLWto%Ttl&$i tX . HV ^^60^ o 

[0006] *&wteiMLtiw\mzimt 

«raSia*5 J: ratfe Sr SflW" * i' 4: t B « « . . 
[0007] 

xmtm*) > mnex^'^^^-B^fi^^^S:^ 
fjo^T. n^¥i^h^^-ra«m-^^^ 2 tf)fi-*§-£gj 

O^T. H^PJ>jrjfi#?&^rs#Sl:. HyfeUX^ 

^ -a«fi^-^^# . Bfnem^* 9-ms:»jr 

[0008] fl6<0»BJti, mi<0»HBlwffiSBIR 

^a^a* 5 . Buiex^*^^ 5-a«fi-^^BEaiMs$- 
■tzztzimti-zmfctLtz. ur. ns2nmit 

[0009] f6<Of6BHti. m 1 */siim2^%HB 
S^Sfefci^L, OT«B/J^SriBI3l*^«»13J8(l 

mmztitzmx^m^zm^xgmzfto z t zim 

t-t&mtfLtLfz. 

[0010] £tz. fl&^«WI4; mi 4fct4»2^)«^ 

w&m&i^&zzMzGL. mmmmmT. mm 
mmm$z<m. tmL^ttzit *taxr t mm $ tttz 
HirisiE«#sii. Bfnfi^fia^tL^n^t^jjj'jfi 
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ti mii^^mx^mm^tmu. mm^m^ 

[00 11] 

[ wmmmcomm ] [mi commcomm ] ja^. t° 
[ooi2]@ui i cr > mmco&mt l zi&& 

[0013] 101(1 liMiglt^ 0 s *7b7 
[00 14] 1 0 211 ***-*"C*9» CCDtCiO 

[0015] 10311 B««SIS&T* 0 . «rS^JK0 

SSrSBflMI-^fcaJTrTS. PUif, *5-2«r'J> 
>«0^{iCMYK<7)2^i<i4> #7-^IitJ7J?)%£- 
CKiRGB^gfl-*!-. Srfc'coJ^fctiS^SrfT^ 
:4^^!KKffiSB«^&l 0 3fc:(l f«T^H 

[0 0 16] 1 0 4fl J P E G*n®gPT-fc 0 , RGB 

j p e GtEiSfifci«f-^ £A7i fc LT^«ya 

[0 0 17] 10 5(1 **UT&-9. 1 0 2 

*^»RGBHf-^. I»1SE1 0 3*^0#S 
iff-^, J P E 1 0 4*»&iZ)JPEGJE*l 

7-'- * £ i: ^ . * £iE« L X & < &ftX'*> 

. 0, RAM&fc'T'JffJ^fU.. RU«*T-**«*lfc 

[0018] 1 0 6ii, 7° U y*T**> 0 . 43(Etj|«o»JIS 

Til CMYK^4-feco-f y^2r«ffl-ri>^^-2iir 
mM»7-r'jy^^, ^y^o2ffitij73iorii 

[00 19] 10 7(1 ^KSB^f ^7x-xt*D> * 



■ft^'ilolzfotz*) . #M*-y h7- ^(7)7o hn/Uzfc 

Ky-?±(cll «H[^B<R&-«L'r*8ttlLT*J»t4 
t-A'l 0 9-sK ay}?*-? (PC) 1103ri:£#f 
ft. FAX. LAN. -i y?— *y h&b'CO&U*"/ h 

[0020] 108(1 j f~?'*Afflvmx'b o » *m 
mm$m.<nmmzfe ~> x ^is^iif- * ^ 

X^r^l .0 2(:io-csiMf-^ (RGBIff 
#£l£$ix. f^RGBISf-Xl -f-?^ 

xmvmi 0 8%ftLxwmtm8ni 0 3izmt>ti&. 

WmimU 10 3 Til S-SB&Stta £fr V ^ CMYK 
2m<7)MM7 i -? t L-C-T-f'lxWWto 1 0 8(2r- 
fVliiJjZfto. ;«CMYK2lf-^il ^t'Jl 

osizmiZtL&bmzTvyfi i o 6fc3£fe*u ru 

y f l 0 6X*7-Wm#,1lk LXffi±.lZ#,JjZtlZ>. 
[0021 ] Jb&x-* WflJflPSB 1 0 8<7)#Jf&P£f2 t 

[00223 act:-., n 2 tzm^xmmm^ i o 3 o 

[00233 20 1 

7-®^A7i#S2 o i T-^ttttttrew 108^ 

<^>. Bm^^T'J>SRGB^1ifi#i3j:^. f»I 
^fi^A73Srtf-3. *€■ LT. Xr9-B«^V^T 
(i. RGB(C-fe^»$fL^3fe^8lfi^RK G l. B 

[ 0 0 2 4 ] # 7-B^A73^S 2 0 1 (3 J: oTM^JR 
^ixfvi^ ^-®«<7) 3 fe^ftffi-^-R 1 , G 1 , B 1 CO 
ft. Glfi-f-(i. »^tli#S2 1 lHA73$il&. -X 

wai#S2 1 l-cti zcr>Mmcr>mm*$:^mmzc 

[0025] ^C^J^ft^M J*iffiK7 ;w^»isti 
#S2 1 2 (-ATi^tL. -^137 -f ;U^«»IBe^g2 1 
2 XU . 7 ;P^«^7&«Jfi $ ft & W*<0W«WB 

k i j 2riU7]-r§ 0 Jc^mmay owmct lxiz. 

[0026] &m&m.2 13(1 A77$ft^5-B 
«^3fe^»fl#R 1 . Gl, BlI^U, ^OBSit 
fill ^?7- (TOfe) *^TOL. 

[0027] #M^M(3fctf &M5£:*&fl TIB 
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[0 028] Max(Rl,Gl,Bl)-Min(Rl,G 
1.B1) < CO-LI 
WB*ti. COLliiifetL. 

Max(Rl,Gl,Bl)-Min(Rl,Gl,Bl) ^ 
COL1 

<m\t. COUit»tl>. -I-IT'. COL1I1 

[0029] mjcm^£.fc^&2 1 4 (1 

{£2 1 l£7)^^J^fi^MJ hfe^#S2 1 3CD^& 

Q/m^mim^c o l#a^ s*u 

1 k U ^tU^I-iOS^^t-Cfill^C^fi^-KM IS: 

ok LXititrrz. 

[00 3 0] 2 0 2(1 7>f;I^U>'/#l£T&&. 7 

u y/#g2 o 2-m. gig? <uis?{%mm^ 
k i j £Ewt; *7-mm<v3&frmm^R i\ g 

7-f;^«Bffl^ffv\ fi#R2. G2/B2fc.LTiWj 

[0031] y j ;\s?am2titim^R2. G2. b2 

#&2 0 3fcA*S3h.,'SE»«Bl$*l6. B$£f£#& 

2 0 3 Til «UB«IHIfc:<J: <£>I£A • ffi'bKt'cDmSZfi 

mvusessBiiiifo . man. A^t«g^3oo 
dpi. 7v'yf<nmm8i&6 oodpi, wmx'ttiji 

2 0 0%fctfc*:aj;*r*-S*&^tl *B •*!:*> 4fS ■ 

[0032] mx^m^fe^f9t2 15X11 mx^m 
■^^#S2 i 4*^ai^$^n^^ft#KM i 

sw)H^fi-^KM2#ai^sns. .r<o%£ii it* 
^fi-^KMi^2^fi-^cof^. aa*iife*fflv^TS£* 

[0033] LOG^S2 04(l R3, G3. B 

mi. -fxo-v i vm&mzsmt *#a-c* s . 

[0 0 34] 

C = (-2 5 5/1 . 6 O)Xlog 10 (R/2 5 5) 
M = (-2 5 5/1 . 6 O)Xlog 10 (G/2 5 5) 
Y = (-2 5 5/1 . 6 O)Xlog 10 (B/2 5 5) 
* CD^gliWN- K *7 jc TT-H^-T S Kite . * * 'J toP v 

* r >y r-r -y^ZMmmtxte # . RGB^TH 

l^XkLTAJjU MM^CMYW^^iJ^ 
£Hj:fi«J:3&«j£S:koTfcJ:^ 0 
[0035] M^fi^IS 205 Til L O GSElft^S 2 



0 4tio-C^Wc, y7>CK >f 
ip-Y 1 co^Jgfi-^-S: A* k U 3 fe<0 o *><omm. 
£HK2fcbTiitfrT£. «^C2. M2. Y2I1 * 

ft wft-tc h-Mh y 1 1 m trnt-rz . 

[0036] ^7X^y^g20 6T*J1 JI£j£¥ 
&2 0 5*»?>aiASilfee#C2. M2,.Y2 S K25: 
A^kU COA^^tT^b'J^^M^^V^T^ 

fcfI#C3. M3. Y3, K3 t LTffi^-f-S. 
[0037] tB^^y?#S2 0 7 Til ftjj-?X*> 
^#S2 0 6*»^aj^SilfcC'3, M3. Y3, K3<9 

fC4, M4. Y4. K4k LT^i^, 
[0038] ^Mfe^^T'ti: flWj^&fcCMYKtf) 
2fir^^J:U^4fctt, 2ffi^a2 0 8ti. C 

4. M4. Y4, K4c7)%mwm?-?zmmffit$m 

<7)2m^mm^m^. C5, M5. Y5 v K5021IB 

[0039] mX^m.m-&2 0 9 Til 2mm%.2 
0 8*^c0 2fia^7 : '-^C5. M5. Y5, K5k. 
jlBt^^jSJR#«2 1 6*^^^t^fl#KM5-A^I 
kL..*5-H«aj*fi^C6. M6.-Y6, K6£iiJ 
dOB*, H^^fi^KM^0c7)B# CfltStW^ 
l^K) tl C5. M5..Y5, K 5 CDm*§-£ 

tit. »cii§KM*n« ( mx^ft ) fi c 

5. M5. Y-5. K5cr>m^-Cm-£btl&&l l Z{&£>L>-t 

m^Tfj^xoizm^e^m^ffw m#c6. m 

6. Y6, K6k LXtitfl-th. zcoamizx^x. n 
[0040] Pn^t=atfs«e#a2 o 3"*»a>o.r 

GB^lIff-^R3, G3, BBOA^SrlfVV H 

:#fWK-Ma<otf>!S («*W4j-J2W-) -e^^^ 

COffiT'. R4. G4. B4'coaj**ffW H^ft^K 
Ms&« ivm {m&¥Um (i. RGB«^UR 
4. G4. B4^ffi^-T-g». *H*ft<0JKSS-C'Ji.><bi. 
^,fiS-RGBWfe;fli:LTi5<*\ fcfeffi. ft/hffi. 

[oo4i] RGBcr>m^mtfmimiz%&ztiz£^ 

X . R G B lif- ^ tifettco^ v we y ^ o®0l 

ti*^ti*b. mm*)(v&Mmiz£-oxiiiJ32ti&zk 
[0042]^ 7-mmmt>^® 2 1 0 11 #«b&x 
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mfrx-foh. cMYK2<s^>fi-§-^ai^i-r-g>^-^ii. 

mX^Rm^®. 2 0 toflix - .9 C 6 . M 

6. Y6. K6£. £*HM#£ffi**-**£fc:l±..'' 
R4. G4. B4 0tii^(i#Sr. f-^A'x»gl 

[ o o 4 3 ] . a 1 2 izm^ jt^siaj^s 2 1 

lt3fc{tl,»^)iKHJ^ ; ff5o 

[0044] li«R(i#X* 1 3 0 1 X'lL Gfi#A^I 8 

v-mmxtt®. 2 0 1 a»&tf>H«fi#<o a *>^g 1 

[0 04 53 

D[V][H] = Gl (V)(H) 

5X5 fWlI 1 302 "Cli. 5 x 5B*OX >J T 
-t'A^X-^ (D[V)(H)) OTW&*«>. AVE 5 

[0046]oiO. 

AVE5(V)(H) = (ISD(V + x](H + y])/2 5 
t-t&o ZZ\X\ 2-5(7)£ll xfeilXyH-^V* 

[0047]x 7 i^P^ttffil 3 0 3 (i s x>y 

«a 1 3 0 4 Sr^ o mnm%mx\ x - y ^j&frofl&ai 

£?T0 . ^J&frOfl&iiJ (EDD55)tl mi.iL 

Ml 3t3^-TJ;d=5:5X57 ^^«M0(x)(y) 

tt~r&7 <>\s?zm\>ix?To. zcom. ot^-t^ 

[0048] EDD55 = SZ(D(V + x)(H + y) 
XKMO(x)ly) ) 

S&fc. HI 4 (a) i3j;l>'Hl4 (b) fcijcf «fc 3& 
3X37-(;^«KMl(x)[y), KM2[x][y]£ 
3Tt&7 4>Wci. xy^#»ffi£fr;p. afc^Jfio 
JBSTCIi; ±S2rfa e d d 3 3 h t gij^frfr edd 
3 3Vtt)5!<{:x.7»jiliffi^3-. -£<0!£f. OT 

[0049] EDD33V = ZZ(D(V+x)(H + 
y)XKMl(x)(y)) 

EDD 3 3 H = IZ(D(V + x)(H + y)XKM2 
(x](y]) 

ZZX\ 2o^Sli, x^it/yHowrofn?: 

[00 501 X7 i^giMa 1 3 0 4 til luiex . y y 

^M^tttti 1 3 0 3 T^ttJ LfcX -y ^J&tfE D D 5 
5, EDD33V. EDD3 3H^^'V^Tii@amO 

MI>X7y^i&W«i:LT, EDGE 1 t . 
E D GE 2 cOliiJj Sr^TO » 

[00 5 1 ] EDGEL(V)(H) = D(V)(H) + ED 



D55XEDKYD0+EDD3 3VXEDKYD1+ 
EDD 3 3 HXEDKYD 2 

tztzt EDGE 1>2 5 5<7)B$ EDGE 1=2 
5 5 

EDGEK0tf)B# E D G E 1 = 0 

EDGE2(V)(H] = D(V)(H)+EDD 5 5 XED 
K YD 3 

fcfc'L EDGE2>5 1 icom EDGE 2 = 5 
11 

EDGE2<-5 1 20B# EDGE2=~512 
fcfc'U EDKYD0. EDKYDL EDKYD2. 
EDKYD3I1 0. 1/1. 1/2. 1/4. 1/8 

(vrnzmm^mtLxaz. ^yi^mmcnmrn^n 
[0052] 2\mmm 1 3 0 5tit 5 x 5 w^ia 

VE5i:X.y^P^mEDGEl^it^LT. Gff 

^f&tt<7)<8.^mmzmiti~tz>. 2m<mmL ftfBD 

T(lbit) t LXftjiZff? > ^MteiaT^ 
[0053] 

EDGE1(V)(H) < AVE5[V)[H)£7)B$ 
BDT(V)(H) .= 1 

EDGE1(V](H)-S AVE5[V][H]C0B# 
BDT(V)[H) = 0 

m^mMta 1 3 0 2g«i 3 0 5<o2ffi-m 

^mfl-§- B D T £ ATI t LX . fc' *l*f ttEH 

«^¥<J^m^M LT L X ^* i: 

[0 0 5 4 ] 121 5<7)a. b. c. dcr>^^Z2m<t 

cD&gkm^BDTzmmt. i^w^o • 1 • o^ 

LT. a. b. c. d^COUT«KAl(V] 

(H]t-r-i»„ 

KA1(V)(H) = a + b + c + d 
Z\ZX\ ±5^C0a. b. c. d(i. f fimf ^[6]C 
*ttl»KA imX'foh. fHilRAl(V)(H)liO^ ' 
4<7Mf£h&„ itertfU II biZiktA^^ — >lzn^ 
XIL KAl[V)(H)=om. 
[00 55 3 <KtC, a. b. c. dC0^[S]^2ffi^C0 
fSmft-^BDT^#^L. ^Jgii. 1-0-1 fc^roT 
^^|S]^W«.0^1fci-|.o ^LT. 
a. b. c. d#^^^TO^P^KA0(V)(H]i: 

KA0[V)(H] = a + b + c + d 

Z^X\ ±!&<0a. b. c. dli. -eWil^cO^^ 
m-^KA0(7)fiT-$)i.. M^fiKA0(V][H]t0^ 
^4^m^h-S>. tztzL. HI IKZ^fAi^-yiZ^ 
^Tti. KA0(V)(H] = 0fcn„ 
[ 0 0 5 6 3 ifcfci. MilMJPi: 1 3 0 7T1i. 
JUiAKA 1 [V][H]tKA0(V)[H]^^-WtL^fi 
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zmm^VTpiTijmL. sumil suMiot 

LX tH^-t & . *mW<VBMX*te 2 4X24 B3gtf>x U 

rt-rs. 

[0057] MjftFJji 1 30 8Tii, MAiW 130 
7#£*)atfJttSUMl 1, SUMlOOTKlh 
K10. K 1 fc Jt8tf-£ £ ± . «^B«^«fc 

[0 0 58] (SUM1 1(V][K]<K1 1)&&(SUM 
1 0(V)(H)<K 1)S&((SUM1 1 (V)(H)) + (SU 
M10(V)(H)))<Kl)JiHtl»^ 

pmj(v)(h) = i iirumm) 

PMJ(V)[H) = o am.u) 

^vifmsM&m-i 3 0 9tu ^vis&mmmi 30 

4KO!iiMEDGE2t, 5'x5¥*£«SSSt»l 3 
0 2*^OJ±SllffiAVE5 2rA^fi-^i: LT, 2iHtl£ 
m\ -?-<OlSlft^DL0i:L*cai*-rS«ffilT*>S. 

[00591 WT^tSo'i\t1r3. 

[0060] AVE5(V)(H)-E-DGE2(V)(H). 
> NOUDO I NCOm 
DL0(V)(H) = 1 

EDGE2(V)(H)-AVE5(VJ(H) > NOUDO 
DL0[V][H) = 1 
DL0(V)(H) = 0 

3 x 32L£I&£ 1 3 1 0 "Cii, 5 x 5ilM^I 
a, D L 0 [V] [H]#3 x 3B3ROT<^BlfiJSi*»* 
L, D L l £ LX ttl^J 5 . ^fl^l¥*Bl(imTO «t 3 

[00 6 1 ] HI 8t3^-rj: a*. &@®S£4M>h-r 
!,5x5«(:iUDL0(V)(H)5-#HSU3x 

3 K-y hjaT^Mi^^^a. *mm<vjm?&. * 
^od l o «owja6»a«£T o*£ofc*£. o£ dm 

ttaWOfiW^T Os^-ofe*^. »3 x 3<D« 
££T 0 t LX D L 1 £ft*|-f & . *#Uatttf)*&t4. 
DL1(V)(H) = D L 0 (V) [H] t LX ^ DLlSrffi 

[00 6 23 y-yf-SiEl 3 1 .Ittt, 3X3»D 
LI (V)(H]£#K?LT. ^^M^^SIiEi-Sfc^ 
43. DLl(V)(H)^IlF7h^i*S:ft9. 

[00 6 3] DLl(V}[H]^LT^-rS{itH02 
0©DL1*«. Hi 9133^-4^ — y*>B«i. DL2 
[V][K)=1. HI 9{Z7FtAJ*-?-VWl<nm\Z. D 
L2(V)[H) = DL1 [V](H)fc LT^lfc iiti7J£fr 
3 , 

[0O 64 3 ifc, DLl(V)(HMLt»4D 



L1^12 0t^^-^, DL2[V](H) = 0 

DL2[V)(H) = DL1 [V)(H]fcLTaj*'&fl'5-. 
[0065] Ifcffi^ 1 3 1 2T'(is «jSC^1 308 
^^MMMfPM J fc . J »y^«3El 3 1 1 
*>£c7)til;fim#DL2£A-ftfcU X^MfKBD 

[0066] 

PMJ(V](H) = 1 t DL2[V](H] = 1 

KBDT(V) (H] =1 (^C^P) 

KBDT(V)(H) = 0 (ffi^gfl) 

3 1 3-m. ^Cffl^l 3 1 2frt><D$& 
mmm^K B D TSrA^J L . ft»6%r jt^^^M 
JtaS*«. -^MS(4KBDT$r3X3^l20^ 
Xmm L . KB D T# 1 1 Bf^Atf 

[ 0 0 6 7 ] 02 1 ItZTjk-t&BMmcommS x 3xiJT 
ft <l2tefcttSfW&S5) (;KBDT(V)(H]=l(?)Ii 

MJ(V)(H] = 1 

kbdt(v)(h)=i (vwmtf i mmi>iF& L%\,m 

MJ(V](H] = 0 

[0068] C«J®fc*iot, ifc^X-y s Jmt<Mfr 

[0069 ] m±o^:^ai#S2 lit, 

2 1 3t2*J(t-l)fiJ^M^ai^S:fflV\ nx^a^*^ 

h, 

[0 0 70]^H3tIoa^, JPEW10 

[007 1 ] 3 0 1 tt. *5-B«A^#ST*. -r-^ 
;*.**]»» 1 0 8*^c7)RGB®^fi-§-SrA^-r-S». 

[0072] 3 0 2(4. RGB - YCbCr^g 
X\ H4^-r^hU^^^Srfi : 9o 

[0073] 3 0 311 8X8DCT (ffl3f>(7^ 
&) H5^-TJ;d{-. mmt. *TOft?)l 

^TCDCT^i:. SiS^Ol^TCDCTMatZ^Ht 
T s 2<X7tcr>Sx8^VTlzm-?hDCT£mMLX^ 

[0 074] *TOl6l^li>5cDCT«l«05 
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[0075] 304(1 DC T^COW^ -v V 
Wf- hi>COX\ B'6fcStJ:3fc'; DCT 

imz oa^63 cr>{mzmmzi/y*f?'x* * y l v 

[0076] 30511 DC Tf^<0S^-{[:3M.rC\ -fl 

#Y, Cb. C r^L-e^-rix^-^^t*>. *x 

[0077] 30 6(1 iy hDt-#WgT, -r 

[0 0 78] 3 0 7(1 ffiaix-^ai^#gT\ JPE 
GMSC: J; o X S.m £ fr^M^r- * Sr , r - * ^ftJ 

[0079] m±^i 5 ^S(3j; oT JPE GWMlz 

[0080] ijctz. muzm^x. jPE^ggu o 

A{zanh. JPEG^atz.t'pTJESISfi^liM'r- 

[0081] 701(1 J PEGIiAMSt. -r- 
^XSQWgii 10 8K, JPE GTJEIBSftrtrBfiMt 

[0082] 7 0 211 f3~HfSt, A77^f 

[0083] 7 0 3(1 aUt^^ST. fl^Y. C 
b . CrizMLt tietiM&^&tZff o . 

[00 84] 7 0 411 77ty/fgT> DCTM 
CO is7*f?X ^yCiotl i^TC^^f-'- * lz$m 
Ztlti D C Tf^m £ . 2 ifcTCtV -y tT y ^ LttW t> COX' 

[0 0 85] 7 0 5(1 8X81DCT (aOtttrilM 
>^&>#&T\ 2iX7C08X8xy7Crat^DCT 

[0086] 7 0 6(1 YCbCr • RGB»S 
X\ Vb^XSSCiotYCbC rf-mRG 

[00 87] 7 0 7(1 ;&7-B«ai:fJ#K-e\ RGB 
B^-r— f-^MlOSt^^:. 
[0088] VXtcOX oMtiot JPEGi^aiz 

[0089] .JjLJbco«fc ^ &«j^&&£B««ui§Si£0 
ttflsfcfftWs. ^Cf||,i#{l **^-ra^A:*J 
S<xfeB«T-^Sr. JPEGJEffiKioTJEEffiL: * 
«y h?-?±Wws^pc&£(zfg|rtLT:B#. »K 
*-<DB«T-?£A;tjLt\ r'JvM^O. ffiW- 
Afcii* o/c 0-T h U<0 l>c0X'fo h . £ coMS^i&fl^t 

ski jpe Gt-jEi^^ixTtB^-^ tmzmx^m 

•^h^idLXti^. mzW&'r-fZXjJir&tiTlzZco 



xm&T-fiiztfCxmx&m&ifctt^? i>cox$> 

h. 

[0090] ft. mmT-?*-y-;vzt&m-&m& 

[0091] J^^t 1 0 2^<oA^$^RGBS® 
mm±. t-WAVNM 108^UJ PEG» 
Sfll 0 4dA7)£*U JPEGJE««ya§ii, SVf- 
■*^XftOWSl 0.8£rtLT*MBI/F'l 0 7toH^ 
*U f;*>t*7.h7-^±<0t-^l 0 9(3}*£>;ft. 
S. IW^ 1 0 2^£>cORGBfl-5f(l B<& 

0 3(3^>A^$n^„ B^SgU 0 3 Til 

$&*&Mwm<o9mmb-r iz . a* $ *ifcHflMa# 

f-^^UUW l 0 8«r^-LT^WH/Ftc3&^ 
*£LTi3<fcj5|M. 

[o 092] <j:(z. wi&T-fzxJi-r&m&nwmiz 
mLxmrnz'tfo. 

[0093] M-I/F^LT, 1?w\*l 0 9H, 
J pe GT^SSSftfcBfllx-* . **tfc:*«SLfcm 

x^fi-f-x-^^A^-r-s.. sias*i.fcB«x-^t±. 

f-^^U» 10 8 Sr^fLT JPE G^SgP 1 0 4 

ft7J£*LSo #^S^RGBB«x-^li. -t-*^ 
^JWSiJ 1 0 8£1YLXW&9mmzAJ]Ztl$>. 
[0094] — 3j\ ll^flW-^tl ■T~?J*xffl 
ffl&l 08^L^t'J 1 0 51Z. 
J PEG^SSPl 0 4(;J:-5T#^$^x-^* i "B^ 
MSgffl 0 3fcrA*$*iSIRfc» H^^fi-^-^Mje^-ti: 

r. **y*»s>B««yi»i 0 3icA^§ii-s.o 

[0095] B^agU 1 0 3T'(i. RGBIIf-^ 
fc*<0B*fcdtlBLfcl«:4=fi#SA*«. *LT. 
Ibt^fi^-Sr^WLfcMS^ff^fc^^-KW. H^C^ 
■fl-^a^#S9 1 6tK.MA<0ilfS:ML; H^C^ft 

[0096] ^com^trTU y?lZ#,jj~thi§r&t,ZiZ, 

GB&mcOftj]*'fTO Zt t%&. 
[00 97] JPEGESIB^t. -eti-HMJEL 

^n^c^fi^x-^ £A2>ir&ii-£(i ®<fe*&BiaJi 
0 3*\ 08 co i o t,zmxm>mzmt t 
i>. *5-i«A*fK8o lfrLMiztiizmxm 
fem^KMAizm&wm&ft^. i^^fss o 9 
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mteiih^kktch. 

[0098] im2 nmmi&m m i <nm&<mmiz 

te^XWRLtzk olz. J PE GWmft 1 0 4 Tti . 
8X8 COX ij 7f\ D C T&WI^toT (^£> . ■ ^COtzfr 
8x8OTyTrtTliH*<affifBii, DCTMtio 
KtBfcttftMfeivflrV*. Lfc*«oT. JPEGfci 
h fEIBii "TiiKirW fc ^ WSr < . #TO3r kcok&ot 
i^S. o*D. EiKlBy^M^Cffl^fi-^Offifgfc. fan 
$*ifcH«7 f -*fcli. lB^^OTMJ&LTV^ 

#£H«t-* k R tiM X"Cn*> . list: lMit 
ttj£$^tfc<^ttli£>* 03^\ o*0. 8x8co 

x <j rmz&^x v tmwiif- * t nnmn. 

Ztili k*A£ =Sr5Sv Mmz. ^\ 

[0099] ^zx\ m2<Dmk<vBmx*\z. bjc^ppi 
jm^z j p e Gtmnmn d c t a sxs^xy 

ri: 1 o**j£S Z\ k IzX 0 . I£cffi?£fl 

#^)r->«fi!3lW)6 4^lfc:«. £*UC«fco 

ai o ^yio 5^a^^^y^-r 

zwmftmz. m2i,z}5^xwmLtzi>cDkmc%:co 
x\ mL^mmiimm-r^ *mkvmmz&&wsm 
i 0 3owi a«ssf&#S9 i stfmet^aHR 
#g 9 i ecomzhh n k xh & .■ 

[0101] H9 1 0 3 

mt. x^Ti-frbAJiztitmigL?-?* . jpeg 

k'lzftMLXisZ. mzZcDW& : r-?£AJlLX. 7 

»fFc&&. ^co^coiwco^mta. jpEGtei 

M^t-'-^ £A2rr4B#fc: ^(rMWf-? \zftm Lfz 

mx^m^i>AJiL. >&mizmtxm&7 £ -?i / zi$Lx 
m&¥tm*frft&k\^ok(n>x'fo&. mx^ 

mfeii^Z. JPEGjl!iIWCT^ft3 8x8^x 
U TfcfcttJBS-rtlBBK i k t ± 0 . Jfcfc*W£OT 
£f£fcco 6 4^1ht5t) & . 
[0102] *"f\ B^-^Sr-^-^'tztS^-r^^ 
iSffrOi&BJfcfio. 

[0 103] Xdr-v^-1 0 2frbA?)ZtlfzRGBmi& 
fl-f-ti. f-^^Wl 08^Lt JPEGjUi 



SPl 0 4lzA^3$fL. JPEGJEIffiJOaSfL, Sl^x- 
^X$lJ®!g|51 0 8^^-LT^g|5I /F 1 0 7{zmt> 

£. £<0B$'. X^r-v-M 0 2*»^^>RGBfi#{± % 

s&jisbi 0 3t;i>A^$ix^o am^asi 0 3-Cti. 

^^^^J^cojguiJifr t>-T C . ATI $ *ifcBflMI# 

[0104] :*^^ffifc#£®flM!Uias 1 0 3(2. 
H9J3^J:3fc«Jft3.*i&. fe^#S9 1 3*5«fctf 

x^«iai#a9 1 ifrhWhKtzmx^mm^rKMi 
it. mz^m^miR^m 1 ecioti^j^ 

^g£fg^&9 1 5tA^$^lS. H^I^fS#S9 1 5 

-eta . A77 § Hbt^sp isefi# k m 2 £ . ±^*e*- 

fa. l!l«*"|ft|i:t>8^>lfcrt/h«. ZcokZ. J 
P E GiOD C TMc^x U TlzttJBLtz 8 x 8 cox U T 

* 1 7'n / ? k lx. mx&mmwm^fti. * 
mmcommxu. sxscoxur. 6 4MS^w^ 
m^^x . n^^gu^ k wjetfciawabw 3 2 asm 

SkV^fJ^emtL, 3 2*iHT'fco^^ti, z 

cox >j TtiPginamcox 0 Tx-h s k ^ a f js*s* t-r 

. 

[0105] ±a^£j^k «iif . 6 4HS* isx' 
X' t mx^ftxh h k ^ a tois*^* ^ fc»«a . * 
cox u r taifcfcM^T'^ 2. k wie ufc 0 . 6 4 
1 mmx t> fflmmM-c*> & k v ^ fj^m^*> o ^ 
B#ia . ^ cox u r iiPtii»4»"C* h k v m t tz 0 s =5r 

k'co^T'^ctV^ 

[0106] ±^C0^r^t«t O.J P E GiEi^COl^COD 
C TttmStiZ 8X8 BScox U TtKiZjetJS-t&mX^ 
'Plfeimil. . 7C®^co^fi-§-^M LT64^coi cox 

-?mt%^xitij]Zti&. z (Dmx^m^r tf-^>' 

^IMl 0 8^^LT^gPI/Ffci*<i>ix N -e^*^ 

t-^i0 9(cm*S*i*. cicob# v B^fi-^kHS:^ 
<WittJfc*OR*U l^t. 7 r >f )V&lzT3z* LXH 
<k^v\ 

[ 0 1 0 7 ] ijct. m^-^^A^-r^^cDnmiz 
mtxmwz'fro. 

[0 108] ft&I/FZftLX,. 0 
J P E GTjEBISSixfeB«Tr-^ k . m^MJE5L^H 
X^l^-^SrA^-TS. JE^$fL^B^v-"-^(i. 
f-^vU$iJW 108^UJPE GW®& 10 4 

icii^ix. fa^awtfe^ix. RGBltf-^.fcU 

mnztiz. w-gztitzRGBwmT-fi*. ■t-^^ 

^$|J»1 0 8Sr^LTa«*OaaPfcA^S*i.l). 

[ 0 1 0 9 ] -2k n^it-^T-'-^ta. T-^^ o ^sfj 
m 1 0 s ^lt^^ y 1 0 5 

J P E G^SgP 1 0 4tz c fc-?T#JI$*i*:7 i -?#M 
©aSJl 0 3fc:A^SfLSB5t. B<ft-r-^c08x8co 
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[oiio] m&mm&i o rgbi*t-^ 

'fl#S4R#&9 1 6T'KMAO{i-^£glfRU H^fl 
[Olll] Zc?)Wi$:Zy°V>?i l zft?i-?&i%&lz\i. 

-rzmixmnpc^-^mziiijjZ'iTomz. r 

[ 0 1 1 2 ] IS l^tS«t'^^l 
ic. J P E GEIIffc ; **Uz#J&LfcM*TO^O. 

J: 3 tc^ffl^^p-r^^^vK k t , # 7 -a 
^A^l#S8 0 1 *^A^$^^t^fJ^fi-^KMA 
£35f&8UI£firV>* 1X^^8 0 9iz£ 
RWa^9lhCJ:-)t, PBBIHIR^klttfcW 
#^S^t£OM:££^3i LfcB#£ ai:fJ-$-S - k 

bbtch. 

[0113] im3comm<7)Bmi m*. ^^-nm 
Mi&mmzxL ixmwtcoM&f-?<7>*jiifflmt 
^oooibo, wmwmiz^-r&ms&coM 
>mmmi>Jzz%i><7>b%-ox*x^2>. -MbL 
x. x^mm^2 1 ixcr>m&mm±. hh-^iK 
$ * jit *<mfttfi8ttmm:]b s *&tp<vw&*fT~> 

Xli& Z 300d P iT\ 100X1 

d p i TJff.&fctf>fc:*±, 2 0 0X20 0l$^)x>J T2r 

S2 1 lit S^fluetc^rfitffl:ft« if 
z\b%h« 

[oi'i4]f;t, Buie^2^niffe^^-r'(i. j p 

E GJE«!8yffli$tf> 8 X 8 D C TMS^yn >y ? 

r . «w#«sai«HBi< ztizx*) .mx^mm 
mxu . x^m&womm l jpe Gsmwmeo 

[oii5i@io(i ^mmcrmm^hmmmu 
io3<r>ffij$LZ^i~7'uv'7mx'foh. ij^-m^xn 
#ai o o i^M*^m-^;ittK#m oi6«. 

kRt&OT. BLv^«HHiiW«. *mm<vBmiz 

\%hmmmu\ o 3^#ati. *™aj*ai 6 1 1 



texif&mttm o 1 3om^Mj^m#si o i 
7 twurc^ht mmmm^&i o n 

X'li. #5-®«A:fc¥&l 0 0 l3&»4>AJ!JSfLfcRG 
Bit-*!- (Rl. Gl. Bl) &AJ]b ±^Efiri6lt5 
J: tfldjeEfrlfiJftfc: 8#<0 1 k tch X 3 £MJg^l£ 
tfV\ fi"^R5. G5. B 5 k LTtUTlSr^T o o £*)k 
J P.E G«D CTMX'J 7fcMf5L?t 8 X 

m. 6 4H^&'hffi£ftMk-r&3rkO 

[0116] MJ^8I¥K 1 01 7-C'I®f-^^ 
i&th ZblzX 0. 1013^. X^B*iiJ# 

©10 11 ti*'«!jSflOTbttffli-*B*»t4^< 
"CStfik k3:9 . a-FI^V7 hfc:J:'6«!SB«a 
& k' X\ * # ^sta k % r> X v ^fc*!Ul«>|g« #2151 $ ft 

h . 6oodpi <m&?-?<nm&¥ s m.z 

ftdmzli, ffR5» G5. B 5147 5 d P i c^BIl 

x-^k LTs fefjwai o 1 3^, ^«aj#ai 

0 1 l(cA*S*i-^ikk=ir6. 
[0117] ^:^«iaj#S 1011 Ti4. MAS 
MM- 1 3 0 7 ^flnmx U T$r 2 4 x 2 4 BsH^iefflTtr 
«j'tv**«, RfcJfcHfcJ!.*fctf>fc:tt3 x 3MSOXU 
T (CR LX tm £ *t d *t3 J: o T ^JBr*<aj* S £ b b % 
h« Zcotztb. ^-WxTX'Ztitm&t&ittete* 
x u T^BI Srfi: o fctt ^ 'J coffM k & 0 . V 

? hv^Tx-ztizmm-tzmsizii. ammmnmm 

b%h« 

[ 0 1 1 8 ] mi 0 C^ti^A^^SIiM 1 0 

»f^4. ^^^hXti^fltzmmf-^^. JPE 
GJEEffi^ J: o XSm L . . * -y h V - ^ ± W -J ^ P C 
53rk*tfSiWLT*i$. mz%<7M®rr-?*Aj)LX . 

<Dmwx'h$>. z\<rmm<Dmft<7>imi±. jpeg-ce 
m $ futfflfcT - ^ t mzmx^m^r t mti lx & # , 

fe«bt*e#fc A^ L. «fcJStrB«T-^fc:»-L 

^J^fI-§-£ J P E G$JITO<7)D CT^ff 9 8 X 8«0X 
6 4^1 CtroTV^S. 

[0119] HflH-r-^S^-^^tslfilWft^ 

[0 120] 0 2^/oA73$il^RGBB<i 

fi-^-fi. r-^^flJfllSBl 0 8S:^-LT J PEG^fl® 
gpi 04tcA73$n, JPEGEi^l^fi, W^'- 
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f^UfflW. 1 0 8 Zft fOt-SG I /F 1 0 7 t^iM^ 
S. .1?)B^ X^fA-^-l 0 2*^c7)RGBfi-^ii, MM 

[0121] ^mnmmiz&km&wm 103 ti, 

JBfRjSSaR^a 10 1 7izX -jT. JPE GMltW 8 
X 8ll£7)X u T»t3±« ■ wm&t i> 8^.1 t» 
mJ^^^fLT. fefl^ilO 1 3fcJ:l^S^aJ¥ 
SI 0 1 l.CA:fc3*lS. Ifc^amai 0 1 3Tii. 
Lfc J: a fcx y T^S*^M$ tvfcWmiz X *> 

xj&mmz'tt^. ^i^Mj^a^t^ £ 

fefJ^HS 10 1 3 j^Ji. ■ SJ«k t> 8 

[0122] ±jfcfr££J: Ox JPE GffiBSOHKODC 

#(±. jm&comfem^ztt lx 6W1 or-? a 

g&l 0 8^LT*h»l'-/FHaife'il, th--* 

ttJEtfJDtfi'S «fc o JV^ZJLtt LTiK fc & 

^ . 

[0 124] fl^P I/F'fctf-LT, t-^10 9K. 
JPEG fffiHI $ il^Iif- * t . * *i£**JE L rt:H 

^•-^y^^pgp 10 8^LTJPE GSaSSP 1 0 4 
ft7j£*U>. MJ^RGBlif-^ll 7*-^ 

0 8^^-LTa^sa5^A^$n&. 

[0125] -3r. 5K*m#T-*fcL -r-^XSHJ 
4f&l 0 8^LWJ 1 0 — SB, 
JPE G^TO 1 0 4 ^ J: o XWSkZtitzT-ftfWig. 

«!Sgpl0 3l=A*SixS. 

[0126] HflMQSSBl 0 3T12. RGBiif-^ 

t-t^iifiiCTffiL/iii^fi-^SrA^-rs. 
[0127] ^-wisftsru ^^Kaj^rs^fcti. 



- j& ii t t me?) p c *mzmj} z'tfoma. r 
[oi28Ufc> micommcDmmTco^tmm 

fc s JPEGEiltfc, *iiKtt«LfcJitfcW#tf) 
r-^2rAOT-g.%^{i. BfltfMBRlOS**, H80 

A7W£8 o i t-^xti^tLtzmxm^.m^KMAiz 
gtt&mzmK ix^M8 o 9izx Kimx^R 

[0129] ummmmmi *mut. it« 

[0 13 0] £tz: *^g«li, Iti^L^M^ 

(ifcliCPUWU) j^iE««£«c(i:*SttSn^ . 

*^M^ti5 $ fL^r a eftcsTOiE LfcUSS 

H Srieii LfcfE«ttlflct4*«WSf»*-r S - t lz%& . 
tr-T S i fc fci J: 0 . t»5d» LfcHS»K!SO«IB*«|gSS<x 

A (OS) ^rt'^HI^^ao-^^^Ji^^firlV 

[0131] fEff^i**^^*$ii^ro^ 
5A3-h*«, 3yt A -^t=ifA§^«iaa3S*- 
3 y tr x - ^ izmm $ ^«8ae3s« >v h 

^ ^aiz x i x mm Lfzmmmmcomm^mm $ ti z> 

[0132] 

\¥m<m&\ i?xtmwLtzXdiz*$%mzxtiiz. m 
[ o i 3 3 ] wh. mx^wmzmmLx N jpeg-c 
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[0 134] &tz. mnfifflteXtltf. JPEG^acT) 

[Hi ] *m*7). mi, ^2, m3comkc7)&mi,z{% 

[02 ] hi nmMfrwmzfa h mmmmu^mm. * ^ 
-t0t-£>£. 

[ s 3 1 j p e G^mm^m^^i-mxh z> . 

[04] JPEGjilll^lt^RGB ■YCbCr^i 

u -v ? xmmmL*^tm~chh * 
[05] j PEG$mi<zi5tfh. v&TtvcTwmzm 

\^X 2 &tc8 x 8 D CT«yi^^S-r4fll«Sr^r0T 
&*>.■ 

[06 ] j p e G«rat*i»ts iff-wrx*'* v^mz 

[07 3 J PE'G«!Slt*Jtt&#3S«raS:l^-rsflll£ 
[08] mi, 12, maolSte^JB^ffifcllflUayi 

[09 ] S5-2^«S^HIfc:ffi&a««lSa5<0«dt*^ 



•me* 6. 

[ 0 1 0 ] m 3 O^S6iO^®^^^®^«yS^m^2r^ 
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